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ON THE CLASSIFICATION OF SCALPELLIFORM BARNACLES. 

BY HENRY A. PILSBRY. 

The genus Scalpellum as at present limited is more numerous in 
species than any other genus of Cirripedes, comprising about 170. 
Since nearly all of them live in rather deep water, and only small areas 
of the sea bottom beyond the 100-fathom line have been thoroughly 
explored, we have reason to believe that their number will be vastly 
augmented by future investigation. 

The species now known are very unequally related. Up to the year 
1907 not much progress had been made towards a natural classification, 
although the "key" constructed by Dr. P. P. C. Hoek for the arrange- 
ment of the Challenger species was a stride in that direction. In 1907 
two attempts were made to group the species more naturally, and to 
indicate their phylogenetic relations. Dr. Hoek' and the present 
writer2 independently and almost simultaneously proposed to split 
Scalpellum into a number of subgeneric groups. The two essays were 
based upon antipodal material, Dr. Hoek's upon East Indian, my own 
upon American forms. Some divergence in the view taken of the 
comparative value of characters would be expected; yet the points of 
agreement are so numerous that one may entertain the idea of attain- 
ing an approximately natural arrangement by uniting the best features 
of the two classifications. 

Hoek's studies have illumined the more primitive groups so richly 
represented in the East-forms inadequately represented in the col- 
lections I had studied. On the other hand, the material before me 
demonstrated, I think, that the form of the carina has little value in 
classification. Groups based upon the structure of this plate I believe 
to be heterogeneous. I was first led to this conclusion by an exami- 
nation of the species composing the group of Scalpellum stroemii, as 
assembled in my report on the barnacles of the National Museum. 
These forms agree so completely in the total structure that it is quite 
impossible to doubt their close relationship, yet the carina varies 

I Siboga-Expeditie, Cirripedia Pedunculata, p. 58. October, 1907. 
2 Bulletin 60, U. S. National Museum, p. 71. November 9, 1907. 



1908.] NATURAL SCIENCES OF PHILADELPHIA. 105 

by insensible degrees from simply arched with apical umbo to angular 
with the umbo remote from the apex. 

In the group of Scalpellum scalpellum and the group of S. diceratum 
there is similar variation in the carina, yet one cannot doubt that these 
are natural groups. These and other like instances show that, to 
rank the shape of the carina, whether simply bowed or angular, as a 
character of the first importance, is to oppose it to the evidence of 
all the rest of the organism. In Scalpellum stearnsi I find that the 
umbo of the carina is very close to the apex in quite young individuals, 
becoming more remote with age; hence the angular shape of the carina, 

a C1 
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FIG. 1.-Types of the Scalpelliform genera: a, b, Calantica villosa; c, d, Smilium 
peronii; e, f, Euscalpellum rostratum; g, h, Scalpellum scalpellum; i, j, Scalpel- 
ulrm (Arcoscalpellurn) velutinum. Upper line males (very much enlarged); 

lower line hermaphrodites or females. The figures are somewhat diagram- 
matic; carinal side of all towards the right. s.c., subearina; c.l., carinal latus. 

being a feature acquired late in the ontogeny of the individual, has 
probably been assumed only recently in the evolution of the groups. 

These considerations teach, I think, that an angular carina has been 
independently acquired by unrelated species of many phyla. It can- 
not be considered a criterion of relationship. 

Another character which has not received due weight in taxonomy 
is the morphology of the complementary males. Former classifica- 
tions have been based solely upon the hermaphrodite or female form, 
which has been far less diversely modified than the male. When we 



106 PROCEEDINGS OF THE ACADEMY OF [April, 

drop as misleading the arrangement of species according to the shape 
of the carina, it appears at once that the structure of the little males 
is wonderfully correlated with certain features of the hermaphrodites, 
especially the development of a subearina. The least specialized males 
belong to hermaphrodite forms which are known by morphological and 
paleontological evidence to be old generalized types. The most 
modified males are those of the highly evolved hermaphrodite or female 
forms. A classification fully supported by both sexes surely rests 
upon a broader base than one ignoring the males. 

CLASSIFICATION OF SCALPELLIFORM BARNACLES. 

I. Male having six jointed cirri and a mouth, 3 to 6 valves, and a more 
or less distinct peduncle. Female or hermaphrodite always 
having a subcarina. Unpaired valves never fewer than 3. 

a. Male with 6 well-developed valves, and distinctly divided into 
capitulum and peduncle. Female or hermaphrodite with 13 
valves (sometimes 14 by addition of a subrostrum, or 15 
when another pair of latera is added). 

b. No plate interposed below the tergum between scutum and 
carina, .Genus CALANTICA Gray. 

b'. An upper lateral plate interposed between scutum and 
carina, .Genus SMILIUM Gray. 

a'. Male with 3 valves and an oblong capitulum hardly differ- 
entiated from the peduncle. Female and hermaphrodite 
with 15 valves, three pairs of lower latera and an upper 
latus, .Genus EUSCALPELLUM Hoek. 

II. Male oval or sack-like, without mouth or peduncle, the alimentary 
system and cirri being vestigeal; plates wanting, or very small 
scuta and terga may be present. Female or hermaphrodite 
never having a subearina. Plates 14, or 13 by suppression of 
the rostrum, there being a pair of upper latera and three pairs 
of lower latera. Never more than 2 unpaired plates, 

Genus SCALPELLUM Leach. 

Genus CALANTICA Gray. 

Calantica Gray, Annals of Philosophy, n. ser., X, 1825, p. 101, for Scal- 
pellum villo.sum Leach. Pilsbry, Bull. 60, U. S. Nat. Mus., 1907, p. 8. 

In Calantica there are but three pairs of latera, all basal. All the 
plates have apical umbones, as in Mitella. There are therefore 13 
valves, or sometimes 14 by addition of a subrostrum. The comple- 
mental male has a distinct capitulum with 6 large valves. Type S. 
villosum Leach (fig. 1, a, b). There are two groups of species. 

Oriental Group-Calantica s. str. 

C. villosa (Leach). East Indies? 
C. trispinosa (Hoek). Sulu Sea, 82-102 fathoms. 
C. eos (Pilsbry). Japan, 71 fathoms. 
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North Atlantic Group-Scilllepas Seguenza: 

Besides a few living species, this group includes numerous tertiary 
and mesozoic forms from European horizons, mostly described as 
Pollicipes. It was evidently a group developed in the mesozoic 
North Atlantic basin, at that time cut off from the Southern Ocean. 

C. calyculus ( (Aurivillius). Azores, 850-900 meters. 
C. falcata (Aurivillius). Azores, 454 meters. 
C. gemma (Aurivillius). Greenland, 1800 meters. 
C. superba (Pilsbry). Southeastern United States, 352-440 fathoms. 
C. grimaldi (Aurivillius). Azores, 845-1,230 meters. 

Genus SXILIUX Gray. 

Smilium Gray, Annals of Philosophy, n. ser., X, 1825, p. 100, for S. peronii, 
Pilsbry, Bull. 60, U. S. Nat. Mus., p. 13, .exclusive of division aa. Proto- 
scalpellum Hoek, Siboga-Expeditie, Cirripedia, 1907, p. 58 (for S. polli- 
cipedoides, S. aries, S. acutum). 

In this group a median pair of latera lies between the scutum and carina. 
There are 3 or 4 pairs of latera in all, 13 or 15 plates. Otherwise both 
sexes are similar to Calantica. In a few species (peronii, uncus) the 
carina is angular, but in others it has an apical umbo. Most of the 
known species are Indo-Pacific. Type S. peronii Gray (fig. 1, c, d). 

Dr. Hoek's group Protoscalpellum, of which I take S. pollicipedoides 
to be the type, differs from Smilium chiefly by having an additional 
pair of latera in the type species. S. pollicipedoides is interesting from 
its tendency toward multiplication of basal latera, which Dr. Hoek 
has discussed with his accustomed insight. 

Smilium and Calantica might without great violence be united as 
subgenera of a single more comprehensive genus, yet I think the ele- 
vation of a pair of latera above the basal whorl to the position of 
"upper latera" is a morphological advanice worthy of being signalized 
by generic distinction. In other characters the two groups are almost 
identical. The complemental males are alike. 

S. peronii Gray. S. sexcornutum (Pilsbry.) 
S. uncus (Hoek). S. scorpio (Aurivillius). 
S. pollicipedoides (Hoek). S. acutum (Hoek). 
S. aries (Hoek). S. longirostrum (Gruvel). 

Genus EUSCALPELLUX Hoek. 

Euscalpellum Hoek, in part, Siboga-Expeditie, Cirripedia, 1907, p. 59, for 
Scalpellum rostratum, peroni, uncus and stearnsi. 

This genus differs from those preceding chiefly by the more degener- 
ate males, which are rather sack-like, not distinctly divided into 
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capitulum and peduncle, and have only three valves, the scuta beingf 
larger than in Scalpellum. A subearina is always present. The 
inframedian latera have a peculiar square shape, and are quite large. 
There are 4 pairs of latera in all, therefore 15 valves (a number never 
reached in Scalpellum, which has no subearina). The rostrum is very 
large and prominent. The carina has a submedian umbo in the first 
two species, apical in the others. Type S. rostratum Darwin (fig. 1, e, 
I). Species four or five. 

Dr. Hoek selected no type for his group Euscalpellum, and I have 
therefore taken his first species as typical. The characters and limits 
of the group are also much modified, since I place no weight upon the 
shape of the carina, but emphasize the structure of the male, the 
presence of a subearina, etc. 

E. rostratum (Darwin). Malay archipelago. 
E. renei (Gruvel). St. Paul de Loanda. 
E. bengalense (Annandale). Bay of Bengal, 98-102 fathoms. 
E. stratum (Aurivillius). Antilles. 
E.(?) squamuliferum (Weltner). Indian Ocean, 3200 meters. 

Genus SCALPELLUM Leach. 

Scalpellum Leach, Journal de Physique, etc., LXXXV, 1817, p. 68. 

The males are very degenerate, sack-like, without a peduncle or 
mouth, the cirri vestigeal, valves absent or extremely small. The 
female or hermaphrodite has no subearina (thereby differing from all 
the preceding genera); upper latera are always present, and three 
pairs of lower latera; rostrum is comparatively small or absent. The 
position of the umbo of the carina varies from submedian to apical. 
Plates 14, or when the rostrum is absent 13.3 Type S. scalpellum L. 
(fig. 1, g, h). 

Scalpellum is morphologically the highest or most modified member 
of its family, both by the profoundly degenerate males and the advanced 
type of armor of the hermaphrodites or females. Primarily the genus 
divides into two subgeneric groups, as follows: 

a. Inframedian latus large, pentagonal (or with the angles rounded), 
wide throughout, the umbo varying from submedian to basal, 
or on the rostral border, never apical. Subgenus Scalpellum s. str. 

a'. Inframedian latus generally smaller than the other latera, triangular, 
hour-glass-shaped or irregular. Subgenus Arcoscalpellum Hoek. 

3 The mere number of plates in the capitulum is not especially significant, since 
the same number rmay be present in different genera, but made up of morpho- 
logically different plates, as in the case of 13-valved species of Scalpellum and 
Calantica. 
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The restricted subgenus Scalpellum is undoubtedly a natural group, 
well characterized by the development of a large inframedian pair of 
latera. The umbones of the carina and scutum are frequently removed 
from the apices of those plates, but this is a variable character. 
Two species, S. inerme Annandale and S. patagonicum Gruvel, have the 
plates imperfectly calcified. The following species belong here: 

Group of S. scalpellum: 

S. stearnsi Pilsbry. S. patagonicum Gruvel. 
S. inerme Annandale. S. gibbum Pilsbry. 
S. calcaratum Aurivillius. S. gibberum Aurivillius. 
S. hamatum Sars. S. ornatum (Gray). 
S. scalpellum (Linne). S. salartiw Gruvel. 

Group of S. californicum: 

S. californicum Pilsbry. S. osseum Pilsbry. 

Group of S. stroemii: 

S. stroemii Sars. S. s. latirostrum Pilsbry. 
S. s. obesum Aurivillius. S. pressum Pilsbry. 
S. s. luridum Aurivilius. S. groenlandicum Aurivillius. 
S. s. aduncum Aurivillius. S. angustum Sars. 
S. s. septentrionale Aurivillius. S. nymphocola Hoek. 
S. s. substroemii Pilsbry. S. cornutum Sars. 

Subgenus Arcoscalpellum Hoek. 

All of the other species described as Scalpellum form a group sys- 
tematically equivalent to the restricted subgenus Scalpellum, but the 
great number of species, including several phyla with degenerate, partly 
chitinous plates, may make it expedient to recognize several sections 
by name. 

Arcoscalpellum Hoek,4 type S. velutinum Hoek (fig. 1, i, j), includes 
all of the species of Sections IV and V of my paper on National Museum 
Barnacles, pp. 25 to 68, and all of those included in Arcoscalpellum in 
Hoek's Siboga report, pp. 85 to 120, besides various other allied forms, 
previously known, which need not be enumerated here. 

There is a distinct tendency in certain forms of Arcoscalpellum 
towards the evolution of a phylum which will have only eleven plates, 
by elimination of the inframedian latera. In barnacles of the group of 

4Arcoscalpellum is exactly equivalent to Holoscalpellum Pils., Bull. 60, U. S. N. 
Mus., p. 25, published a few days later than Hoek's work. 
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Scalpellum aurivillii these latera are very much reduced, and in some 
cases are displaced, lying free over the adjacent rostral latus, which 
actually comes in contact with the carinal latus.5 The considerable 
number of species showing this reducting of the inframedian latera 
gives ground for the belief that an 11-valved type of Scalpellum will 
eventually be evolved, if indeed it does not already exist. 

The following groups with partially calcified valves have been 
derived from the Arcoscalpellum stock. 

The section Mesoscalpellum Hoek, type S. javanicum Hoek, consists 
of partially calcified barnacles which are shown by their ontogeny, 
now known pretty fully in a few forms, to be descended from fully 
calcified forms of Arcoscalpellum, like S. idioplax or S. carinatum. 
The evidence at hand indicates the existence of several collateral lines, 
probably derived from as many normal species, so that the group is a 
polyphyletic one. The early post-larval stages in at least two species, 
which I have worked out and figured (S. larvale and S. japonicum), 
are indistinguishable from Arcoscalpellum. 

Mesoscalpellum will include, for the present, besides the forms 
described in Hoek's Siboga report, the group of S. intermedium (S. 
intermedium, S. nipponense, S. laccadivicum), the group of S. japonicum, 
the group of S. larvale, and that of S. gruveli (S. gruveli, S. imperfectum, 
S. sanctwbarbarce). 

The section Neoscalpellum Pilsbry, type S. dicheloplax, contains the 
most modified of the imperfectly calcified forms,-bizarre, skeleton- 
like creatures with all the paired plates reduced to narrow, diverging 
rami. 

The early stages are not known, but half-grown individuals show an 
approximation to the condition of adults of the S. japonicum group, 
so that a common origin is probable, and it may be found superfluous to 
retain Neoscalpellurm as a separate section. The species are widely 
scattered geographically, and all inhabit abysmal depths. 

S. edwardsi Gruvel. Azores, 4,255 meters. 
S. dicheloplax Pilsbry. Off Eastern United States, 1525-1544 fathoms. 
S. phantasma Pilsbry. Off California, 2196 fathoms. 
S. marginatum Hoek. Off New Guinea, 5640 fathoms. 

The nearly simultaneous publication of some 32 new species of 
Scalpellum by Dr. Hoek and 38 by myself, in 1907, has resulted in 

5See Bull. 60, U. S. Nat. Mus., p. 65, fig. 26. 
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several homonyms. Two species require new names. Both belong 
to the subgenus Arcoscalpellum. 
Scalpellum ohiliense n. n. 

Scalpellum gracile Pilsbry, Bull. 60, U. S. Nat. Mus., p. 60, fig. 23 (November 
9, 1907). Not S. gracile Hoek, Siboga-Expeditie, Cirripedia Pedunculata, 
p. 105, P1. 8, fig. 8 (October., 1907). 

Scalpellum bellum a. n. 

Scalpellum formosum Pilsbry, Bull. 60, U. S. Nat. Mus., p. 58, fig. 22 (Novem- 
ber 9, 1907). Not S. formosum Hoek, Siboga-Expeditie, Cirripedia 
Pedunculata, p. 110, PI. 8, figs. 11, lla (October, 1907). 
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